Abscisic acid in developing wheat grains and its relationship to grain growth and maturation.
During the later stages of growth of grains of wheat (Triticum aestivum L. cvs. WW15 and Gabo) there is a dramatic increase (up to 40fold) in the content of abscisic acid (ABA) to 4-6 ng per grain. This level remains high from 25 to 40 days after anthesis. Then, in association with natural or forced drying of the grain, there is a rapid drop (5-10 fold) in the ABA content and a brief increase in the content of bound ABA. The bulk of ABA in an ear was in the grain (95%) and although the embryo contributed 19% of this ABA it was less than 5% of the grain by weight. There was no clear relationship between ABA content and the growth of grains in various spikelet or floret positions. Application of (±)-ABA to the ear had no effect on grain growth rate but led to an earlier cessation of grain growth and hastened the drying of the grain. Isolated embryos and whole grains were capable of germinating during the mid grain growth period (15-25 days), but germination capacity declined subsequently as ABA accumulated. Later, still, with grain drying and loss of ABA, embryo and grain became germinable again. At this time there was also a dramatic increase in the ability of the grain to synthesize α-amylase. It is suggested that the accumulation of ABA at the later stages of grain growth prevents precocious germination and premature hydrolysis of starch reserves of the morphologically mature but still unripe grain. An inevitable consequence of such action may be in triggering grain maturation.